We here describe turtle remains from the late Miocene (Tortonian) of Cessaniti (Calabria, southern Italy), an area that recently has been palaeogeographically reconstructed as being, at that time of the Neogene, directly connected (or at least rather proximate) to northern Africa, instead of Europe. The material pertains to three different turtle clades, i.e., pan-trionychids, pan-cheloniids, and pan-geoemydids. Although the material is incomplete, it nevertheless permits a more precise identification for the pan-trionychid specimens, which are referred to the species Trionyx pliocenicus, as well as the pan-geoemydid, which is attributed to the genus Mauremys. Especially for the case of T. pliocenicus, the new Cessaniti specimens expand its geographic and stratigraphic distribution and further comprise the sole existing material known for this species, considering that its holotype and so far only known material is currently lost. Overall, besides its taxonomic significance, the Cessaniti chelonian assemblage affords the potential for important biogeographic implications, attesting that the lineages of Trionyx and Mauremys could have potentially used the Sicily-Calabria arch for their dispersal from Europe to Africa during the Tortonian. The new turtle specimens further complement the associated mammal remains in envisaging the Cessaniti assemblage as a mosaic of both African and Eurasian (Pikermian) faunal elements.
Introduction
The palaeogeography of Europe and adjacent areas has been subjected to significant alterations throughout the Neogene (Rögl 1999; Meulenkamp and Sissingh 2003) . On certain occasions, drastic palaeogeographic changes have facilitated waves of dispersals of vertebrate taxa from Africa to Europe during the Neogene, affecting tremendously the faunal composition of both continents, with new incoming immigrants drastically outcompeting autochthonous animals, occupying novel ecological niches, and reshaping dramatically palaeonvironments and faunal composition (e.g., Rögl 1999; Delfino et al. 2003 Delfino et al. , 2013a Koufos et al. 2003; Rook et al. 2006 Rook et al. , 2008 Rage 2013; Georgalis et al. 2016a Georgalis et al. , 2019a . Two such, palaeogeography-driven, Neogene dispersal events are mostly known and have been more meticulously studied: one during the early Miocene (Burdigalian), when the Afro-Arabian plate collided with Eurasia, allowing direct terrestrial connection among the two areas on the east via the so-called Gomphotherium land bridge (Koufos et al. 2003 (Koufos et al. , 2005 Georgalis et al. 2016a Georgalis et al. , 2019a and another one during the latest Miocene (Messinian) that was facilitated by the Messinian Salinity Crisis, when big parts of the Mediterranean Sea dried out (Hsü fossil record of the Messinian Salinity Crisis). Moreover, geological data and the fossil record also show different palaeogeographic reconstructions for the Aegean region, where the Greek mainland, islands (including also Crete), and Anatolia were united during the early Miocene (Lymberakis and Poulakakis 2010; Georgalis et al. 2016b) , as well as the indication of unique insular environments ("palaeoislands") in the Gargano and Scontrone areas (Freudenthal 1971 (Freudenthal , 1972 Rook et al. 2006 Rook et al. , 2008 Freudenthal and Martín-Suárez 2010) , as well as in the Tuscany area (Rook et al. 2006 Rook 2016) , which are all now parts of the Italian mainland.
Interestingly, fossil evidence from southern Italy has recently allowed the identification of another, not yet so well-known palaeobioprovince testified by sites in Calabria and Sicily characterized by non-endemic mammals, counterparts of which were identified in both North Africa and Europe . The identification of the elephantid proboscidean Stegotetrabelodon syrticus (which is of clear African origin) in the late Miocene (Tortonian) of the Cessaniti area, Calabria, southern Italy, has led to the suggestion that, during that time interval, the Sicily-Calabria arch (Siculo-Calabrian arc) was united with northern Africa, forming in fact part of the latter continent and not Europe (Ferretti et al. 2003) . Further finds of terrestrial mammals of Eurasian affinities in Cessaniti were envisaged to denote an expansion of these faunal elements towards Africa (Marra et al. 2011) . In order to improve the knowledge of this palaeobioprovince, that has been based so far on mammals only, we here describe for the first time reptile finds from the Cessaniti area. This material, represented by turtle remains recovered from those localities, pertains to three different lineages and provides an opportunity to assess the previous palaeogeographic reconstructions and test the previously suggested biogeographic scenarios. 
Materials and methods
The turtle material described herein is curated at MSNC. All specimens originate from the area of Cessaniti, Vibo Valentia, Calabria, Italy. More specifically, within Cessaniti, the pan-cheloniid and most of the pan-trionychid remains originate from Cava Gentile, while the single pan-geoemydid specimen MSNC 4380 and the juvenile pan-trionychid costal MSNC 4591 originate from Cava Franzè. Part of the herein described material has been presented in the unpublished theses of Delfino (2002) and Chesi (2009) . Comparative material of extinct and extant turtles belongs to the following collections: MDHC, MGP-PD, MGPT-PU, MNHN, NHMW, and NHMUK. Authorships of turtle clades follow Joyce et al. (2004) .
Geological and palaeoecological settings
The Cessaniti fossiliferous area consists of different localities/quarries cropping out in the area between Capo Vaticano and Vibo Valentia on the Calabria Tyrrhenian coast (Gramigna et al. 2008; Marra et al. 2017 ). Among them, Cava Gentile has produced most of the vertebrate remains described so far (see Marra et al. 2017) . This is also the case with the turtle finds that are presented in this paper (i.e., all turtle fossils originate from Cava Gentile, except for the Mauremys specimen MSCN 4380 and the Trionyx costal MSNC 4591 that both come from Cava Franzè). Both Cava Gentile and Cava Franzè are considered to be of Tortonian age (Carone and Domning 2007; Marra et al. 2017; Stara and Marini 2018) . Several studies have dealt with the geology of the localities of the Cessaniti area during the past decades (Nicotera 1959; Ogniben 1973; Moncharmont Zei and Montcharmont 1987; Carone and Domning 2007; Gramigna et al. 2008; Marra et al. 2017) . The most recent review of geology, palaeoenvironmental, and stratigraphic setting of the area is offered by Marra et al. (2017) , where the age range of Cava Gentile, on the basis of magnetostratigraphic and biostratigraphic control, has been suggested to be within the range of 8.1 and 7.2 Ma (Marra et al. 2017 ).
The Cava Gentile quarry of Cessaniti has yielded an array of marine invertebrate taxa (e.g., Gramigna et al. 2008; Stara and Marini 2018) , however, mammal finds are also known. Mammal finds comprise marine taxa such as the sirenian Metaxytherium and cetaceans (Neviani 1886; Carone and Domning 2007; Marra et al. 2016 ), but also terrestrial forms such as the proboscidean S. syrticus, the endemic rhinocerotid Ceratotherium advenientis, the giraffids Bohlinia and Samotherium, the bovid Tragoportax cf. rugosifrons, while (as yet undescribed) reports of smaller bovids and hippopotamids also exist (Ferretti et al. 2003; Marra et al. 2011; Marra 2018; Pandolfi et al. 2019) . Fossil and sedimentological evidence (Marra et al. 2017) suggests that the palaeoenvironment of the Cessaniti area was a mosaic environment with open spaces, probably similar to the modern savannah, but less arid (in agreement with the environmental conditions of the so-called Pikermian biome). Finally, the greater mammal bone accumulation in sols during transgression events weakens the hypothesis of the carcasses casual sinking after a long floating in open sea (Marra et al. 2011), in favor of a scenario with remains transported from a nearby emerged land (Marra et al. 2017) .
All (but two) among our described specimens come from the lowermost "transitional" sediments outcropping in the Gentile quarry exposures [unit CG.FL1 in Marra et al. (2017) ], while the Trionyx specimen MSNC 4591 and the Mauremys one MSNC 4380 were collected in Franzé quarry from a level of dark argillaceous lagoonal LG in Marra et al. (2017) ]. The chronological attribution of the described turtles can be dated to around 8.0 Ma, being the provenance layer from the base of the sedimentary succession magnetostratigraphically correlated with normal Chron C4n (Marra et al. 2017 ). Testudines Batsch, 1788 Pan-Trionychidae Joyce, Parham, and Gauthier, 2004 Pan-Trionychinae Georgalis and Joyce, 2017 
Systematic palaeontology

Description
Hypoplastron MSNC 4589 is an almost complete right hypoplastron ( Fig. 1 ). This element is relatively large with a maximum length of 113 mm. It is moderately thick, with a maximum thickness of 7.8 mm. The hypoplastron possesses two moderately developed lateral processes, whereas its medial hypoplastral processes are more numerous and prominent, facing in multiple different directions. More particularly, its two posteromedial hypoplastral processes (that adjust to the xiphiplastron) are large and relatively broad. The anteromedial hypoplastral processes are smaller and much closely located to one to each other, with the two anteriormost ones almost clustering together; all of them do not protrude significantly laterally and some of them are almost barely visible in dorsal view. The hypoplastron is entirely covered by prominent sculpturing across its whole ventral surface ( Fig. 1a ). This sculpturing pattern consists of a dense wave of ridges that becomes more prominent towards the edges of the element, and slightly fades out in its center. It seems that the hypoplastron was transversely sutured (but not fused) with the hyoplastron across its whole length.
Costals MSNC 4591 is a relatively small costal, pertaining to a juvenile individual, as it can be judged from the extended rib that protrudes well laterally from the costal ( Fig. 2a-c) . The costal is rather elongate and slender; it is 63 mm long (without the costal rib) and has a maximum width of 23.5 mm. The specimen is moderately thick, with a thickness of around 4 mm. The extended portion of the rib is relatively large, being 19 mm long and 12 mm wide. The specimen is covered by an extensive sculpturing on its dorsal surface ( Fig. 2a ). The sculpturing pattern is nevertheless different than that present in the above described hypoplastron and consists of dense honeycomb-like structures that are almost uniform throughout its surface and only seems to fade out at its lateral-most edge. MSNC 4590 is an isolated fragment of a (probably left) costal ( Fig. 2d, e ). The preserved element is moderately long, measuring 64 mm in length. Its lateral side is larger than its medial one. Similarly to the above described costal, this element is also covered by extensive sculpturing on its dorsal surface (Fig. 2d) ; the sculpturing pattern consists, also in this costal fragment, of dense honeycomb-like structures. In ventral view, signs of an emerging costal rib are obvious near its lateral side.
Remarks The almost complete right hypoplastron can be referred to T. pliocenicus on the basis of its rather extensive plastral callosities, which are more prominent than Trionyx vindobonensis Peters, 1855 (the sole other European Neogene member of the genus Trionyx) and the extant Trionyx triunguis (Forskål, 1775 ) (see Georgalis and Joyce 2017) . The holotype and only known specimen of T. pliocenicus was a relatively complete skeleton preserving the skull and much of the carapace, plastron, and appendicular remains, originating from the Pliocene of Mapesi, Tuscany, Italy (Fucini 1912; Georgalis and Joyce 2017) . This specimen is currently considered lost, however, it was adequately described and figured by Fucini (1912) , enabling, in any case, a proper understanding of its anatomical features (Georgalis and Joyce 2017) . Besides the extent and prominence of its plastral callosities and the overall shape resemblance, conspecific affinities of the Cessaniti hypoplastron with T. pliocenicus can be further supported on the basis of a general geographic and stratigraphic rationale. As for the two isolated costal remains (MSNC 4590 and MSNC 4591), they are also tentatively assigned to the same taxon, again using a biogeographic rationale, further taking into consideration that late Miocene trionychid faunas from Europe were not much diversified and species-rich (Georgalis and Joyce 2017).
Pan-Cheloniidae Joyce, Parham, and Gauthier, 2004 Pan-Cheloniidae indet.
Figures 3, 4, 5
Material two neurals (MSNC 4592 and MSNC 4593), five costals (MSNC 4381, MSNC 4594, MSNC 4595, MSNC 4605, and MSNC 4607) , a fragment of peripheral (MSNC 4604), a right hyoplastron (MSNC 4549-81), a left hypoplastron (MSNC 4602), a plastral fragment (MSNC 4606), and five shell fragments (MSNC 4581, MSNC 4597, MSNC 4599, MSNC 4600, MSNC 4601) .
Description
Neurals The largest neural (MSNC 4592; Fig. 3a, b ) has a length of 60 mm and a maximum width of 38.4 mm, while the smaller one (MSNC 4593; Fig. 3c, d ) has a length of 56.2 mm and a maximum width of 31.4 mm. The thickness of both specimens varies between 8 and 10 mm. Both neurals are elongated, almost hexagonal, and have shorter anterior sides. There is a concavity in the contact surfaces with other neurals.
Costals MCSNC 4381 is an almost complete left costal and the most well-preserved pan-cheloniid remains from Cessaniti (Fig. 3e ). The element measures 125 mm in length, 310 mm in width, and its thickness is 20 mm. It is rather elongated and its shape is hexagonal. Its anterior margin is convex, whereas its posterior one is slightly concave. On its dorsal surface, there is a "triradiate" sulcus, which represents the margin between two pleurals and one vertebral. MSNC 4594 is the proximal portion of a left costal consisting of 16 different fragments ( Fig. 3f, g) . The element measures 108.4 × 62.5 mm, with its thickness varying between 6.0 and 8.3 mm. A slight curvature is observable in lateral view. The suture areas with the neurals and other costals are partially preserved, therefore the measured width of 65.2 mm represents the original full width of the specimen; the full length of the specimen cannot be estimated. On its dorsal, convex, surface, scute sulci between two vertebrals and the corresponding pleural can be seen. The sulcus between the two vertebrals is located approximately in the middle of the costal. On its ventral, concave, surface, a broken rib process can be observed. MSNC 4595 is a relatively small fragment of a costal, with a maximum length of 83 mm (Fig. 3h, i) . A slight sculpturing pattern, consisting of irregular ridges, is present on its dorsal surface. A broken rib process is evident on the ventral surface of Hyoplastron MSNC 4549-81 represents a massive right hyoplastron, with a maximum length of 265 mm and a maximum width of 192 mm (Fig. 4) . Several processes are visible on both its distal margins. Its ventral surface is relatively smooth. The absolute large size and the high degree of ossification indicate that it pertains to an adult individual.
Hypoplastron MSNC 4602 is a fragment of a left hypoplastron ( Fig. 5a, b) . The specimen is thick. On its dorsal surface, distinct processes are visible, one of which is prominent. Its ventral surface is almost smooth.
Other shell fragments The rest of the shell remains are rather fragmentary and cannot afford a confident anatomical identification. Nevertheless, two of these elements can be more precisely determined as peripheral and plastral fragments (MSNC 4604 and MSNC 4606 respectively). The plastron fragment MSNC 4606 is relatively large, with a maximum preserved length of 151 mm and a maximum width of 135 mm (Fig. 5c, d) . Several elongated processes appear on its distal edge. Two almost symmetric fractures are visible, especially on its dorsal surface, probably caused due to some taphonomical factor.
Remarks
The overall shape and the size of these elements indicate that they pertain to marine turtles. Affinities with pan-dermochelyids can be excluded as all fossil specimens are broad carapace elements and not small ossicles as in the former group (Wyneken 2001; Delfino et al. 2013 ). Hence, the material is referred to pan-cheloniids. Nevertheless, all these Cessaniti specimens are too fragmentary to afford any precise identification, even at the genus level.
Pan-Testudinoidea Joyce, Parham, and Gauthier, 2004
Pan-Geoemydidae Joyce, 2007 Mauremys Gray, 1869 Mauremys sp.
Figure 6
Material a left hyoplastron (MSNC 4380).
Description MSNC 4380 represents a left hyoplastron embedded in matrix that shows the ventral surface (Fig. 6) . The element has a medial length of about 56 mm. Its margins are almost intact, with the exception of the posterior portion of hyo-hypoplastral suture and the bridge with the peripherals, which are damaged. A maximum length of 115 mm can be estimated for the hyoplastron, measured from the anteriormost point of the epiplastral-hyoplastral suture to the hyo-hypoplastral one. The maximum width, measured hyo-hypoplastral suture to the hyoplastral-peripheral junction, measures 120 mm, while the respective width at the level of the axillary buttress is 86 mm; therefore, the width of the anterior lobe of the plastron can be estimated at about 172 mm. Its anteromedial margin, at the level of the epiplastral-hyoplastral suture, is sinuous and well directed forward. The entoplastral-hyoplastral margin has a wide concavity. There is a slight indentation at the pectoral-abdominal suture. As the specimen is embedded in matrix, it cannot be directly observed how extended was the contact between the axillary buttresses and the costals of the carapace. The humero-pectoral sulcus is sinuous and has an almost horizontal direction from the anterior portion of the entoplastral-hyoplastral suture to the lateral margin of the hyoplastron. The pectoral-abdominal sulcus runs transversely near the hyo-hypoplastral suture and becomes more convex near the mid-width of the specimen and then subsequently concave near the bridge with the peripherals.
Remarks The material can be referred to pan-geoemydids on the basis of the absence of contact between the pectoral-abdominal sulcus and the hyo-hypoplastral suture and the presence of the humero-pectoral sulcus above the entoplastral-hyoplastral suture (Hervet 2000) . The specimen can be further assigned to the genus Mauremys on the basis of the presence of reduced axillary notches and concave and broad entoplastral-hyoplastral suture (Hervet 2004) . The fragmentary nature of the material does not permit a more precise identification to the species level.
Discussion
The find and description of the large mammal Stegotetrabelodon syrticus in the Cessaniti area has allowed a reinterpretation about the palaeogeography of the whole Sicilian-Calabrian arch (Siculo-Calabrian arc or Calabrian-Peloritan arc) during the Tortonian, as this elephantid has never been recorded in any other European locality and is exclusively known from Afro-Arabia (Ferretti et al. 2003; Ferretti 2008) . Accordingly, Ferretti et al. (2003) envisaged that the area of Sicily and Calabria was directly connected to northern Africa, being in fact part of that continent, instead of Europe, during the Tortonian. Such palaeogeographic reconstruction was subsequently supported also by the recent description of an endemic rhinocerotid from Cessaniti, Ceratotherium advenientis which had probably also African affinities (Pandolfi et al. 2019) . Nevertheless, finds of the giraffids Bohlinia and Samotherium, as well as the bovid Tragoportax, in Cessaniti complicated more the understanding of the biogeographic origins of this fauna, as these three genera are typical of the so-called Pikermian Biome (i.e., the late Miocene of the southern Balkans and Anatolia), with Bohlinia and Tragoportax also having African representatives (Marra et al. 2011; Marra 2018) . These giraffid and bovid finds therefore, prompted for the suggestion of a dispersal and geographic expansion of Pikermian faunal elements towards Africa (Marra et al. 2011 (Marra et al. , 2017 Marra 2018) . This mixture of faunal elements of both African and Pikermian (southeastern European or southwestern Asian) origins render Cessaniti as an ideal case study to test scenarios of biogeographic crossroads and vertebrate dispersals between western Eurasian and sub-Saharan African faunas during the Tortonian late Miocene (Bernor and Rook 2008; Cirilli et al. in press) .
Geological studies have indeed suggested a close proximity between the Sicily-Calabria arch and northern Africa, with the former land being located somewhere in the middle of the Central Mediterranean between northern Africa and the Europe (Cirrincione et al. 2015; Broquet 2016) . Palaeogeographic reconstructions of the Tortonian Mediterranean region also demonstrate the close geographic proximity (but not unity) of northern Africa to Sicily and Calabria (e.g., Rögl 1999: fig. 12 ).
Turtles have been variously used to reconstruct and estimate dispersal patterns and biogeographic routes across the Neogene; indeed, dispersals of lineages between Africa and Europe (especially during the early Neogene) have been already suggested for certain turtle taxa, especially when considering the dispersal capabilities of certain chelonian groups (e.g., . The new turtle remains described herein could therefore eventually offer some additional insights on the biogeographic patterns of the Cessaniti fossil assemblage.
Trionychids are present during the late Miocene of the European Mediterranean area, though still they are not abundant faunal elements, while almost all of them are represented by indeterminate fossil specimens that cannot be identified more precisely to the species level (Georgalis and Joyce 2017; . The trionychid material from Cessaniti is referred to T. pliocenicus, which remains the sole north Mediterranean extinct taxon and the second currently valid species of Trionyx from the Neogene of Europe. Furthermore, the new Cessaniti material provides a temporal and geographic expansion for this taxon, which was so far only known from the Pliocene of Tuscany. On the basis of their strong anatomical resemblance, it has been suggested that T. pliocenicus is a close relative of the extant T. triunguis and apparently pertains to the same lineage (Georgalis and Joyce 2017) . Lapparent de Broin (2000) envisaged that the lineage of T. triunguis is of Eurasian origin and reached Africa relatively recently, as the only reliable fossil occurrences of this taxon in the latter area are of late Miocene age, i.e., much younger than congeneric records from Europe. Note that other trionychids were present and relatively abundant in Africa, already since the early Miocene, however (when they can be identified more precisely), they all pertain to cyclanorbines, which appears to be the dominant trionychid lineage there, at least until the late Neogene (Georgalis and Joyce 2017) . Interestingly, material similar and tentatively referable to the extant T. triunguis has been described from the late Miocene of As Sahabi, Libya [Trionyx cf. triunguis of Wood (1987) ], a locality which is relatively geographically proximate to Calabria, with the two areas having been also directly terrestrially connected during the Tortonian [note also that As Sahabi is the type locality of the elephantid S. syrticus, i.e., the most prominent shared faunal element between the two localities; Ferretti et al. (2003) ]. The new trionychid remains from Cessaniti may allow us to envisage that the ancestor of T. pliocenicus dispersed from Calabria to Africa somewhen prior to or during the Tortonian. The Pliocene holotypic record of T. pliocenicus from Tuscany may indicate a northward directed geographic expansion of the species following the Messinian Salinity Crisis, though of course we cannot exclude the possibility that the taxon had achieved a larger geographic distribution in the northern Mediterranean margin already by the Tortonian as well. Admittedly, however, the respective northern African trionychid fossil record is rather scarce in order to afford any kind of definite biogeographic conclusions (Georgalis and Joyce 2017), and as such we cannot ascertain with full confidence the precise routes, exact direction, and accurate timing of the dispersal(s) of the T. triunguis lineage to Africa. Nevertheless, even if this biogeographic scheme we propose for T. pliocenicus is correct, it does not fully necessitate that Cessaniti was part of northern Africa during the Tortonian, as trionychids are well known to be capable of marine dispersal; this has been particularly documented also for the extant T. triunguis, living individuals of which have been repeatedly reported to venture in the sea far away from the coast (Taskavak et al. 1999; Corsini-Foka and Masseti 2008) .
Of course, marine turtles such as cheloniids are ubiquitous inhabitants in pelagic and oceanic environments, often achieving also cosmopolitan distributions, hence not affording any useful insights for biogeographic purposes (Lutz et al. 2003) . Moreover, the rather fragmentary nature of the Cessaniti material that does not afford a more secure placement even to the genus level, render obscure any further biogeographic conclusions. In any case, the Cessaniti specimens further add to the relatively rich fossil record of marine turtles from Italy (Chesi and Delfino 2006) .
As for the single geoemydid specimen from Cessaniti, this seems to be rather interesting from a biogeographic point of view. Mauremys is the most abundant and diverse genus of geoemydids in Europe, spanning a large stratigraphic (Oligocene to Recent) and geographic range and comprising multiple species (de Broin 1977; Lapparent de Broin 2001; Hervet 2004; Danilov 2005) . Especially with regard to Italy, the genus is well documented in the fossil record of the country from the Miocene to the Late Pleistocene (Sacco 1889; Portis 1890 Portis , 1896 Kotsakis 1981; Delfino and Bailon 2000; Chesi et al. 2007 Chesi et al. , 2009 Colombero et al. 2017) . Mauremys is present also in the extant herpetofauna of Africa, being represented by Mauremys leprosa (Schweigger, 1812) , found in the northwestern part of the latter continent (Sindaco and Jeremčenko 2008) , whereas on the other side of the Mediterranean, Mauremys rivulata (Valenciennes in Bory de Saint-Vincent 1833) is distributed also in the Levant (Mantziou and Rifai 2014) , which was in any case part of Afro-Arabia up to the early Neogene (e.g., Rögl 1999) . Contrastingly to the case of Europe, Mauremys appears to be rather rare in the fossil record of Africa; in fact, only rather few fossil specimens of Mauremys have been described from Africa, all of them being of Pliocene or Quaternary age (see Gmira et al. 2013) . As such, Miocene records remain therefore so far unknown in Africa (sensu stricto), while even in the broad sense of Afro-Arabia, they are additionally known solely from the late Miocene of the Arabian Peninsula (a single record from the Tortonian of the United Arabian Emirates; Lapparent de Broin and Van Dijk 1999). Accordingly, if indeed Cessaniti was part of Africa during the Tortonian (Ferretti et al. 2003) , then the new Calabrian specimen represents the first genuine late Miocene "African" record of the genus. Nevertheless, even if Calabria was not directly united to Africa during the Tortonian but was simply situated rather close to the latter continent, the Cessaniti specimen still hints that this could be the dispersal route and arrival timing of Mauremys from southern Europe to Africa. It is worth noting that Mauremys is known to be relatively tolerant to salt water and it has been reported to inhabit also brackish waters (Sidis and Gasith 1985; Mantziou et al. 2004; Vamberger et al. 2014) . Accordingly, Mauremys could be capable of dispersals passing through short marine distances, as it has been already suggested to be the case for M. rivulata in the Aegean Islands during the Quaternary (Mantziou et al. 2004) .
It is thus possible that the area of Calabria played a pivotal biogeographic role for European and African trionychines and geoemydids during the Tortonian. The new remains may witness among the first steps of the lineages of Trionyx triunguis and Mauremys from southern Europe towards Africa during the late Miocene, establishing their presence in the latter area since then. Nevertheless, the marine dispersal capabilities of trionychids and geoemydids (especially of the former) do not really necessitate the existence of a terrestrial connection between Calabria and northern Africa, as potential short marine distances should not represent a true obstacle for these animals. Nevertheless, the same would apply also to the most famous member of the Cessaniti fossil assemblage, the elephantid Stegotetrabelodon, which would follow the opposite direction route (i.e., from Africa to Calabria), taking into consideration that proboscideans are too capable swimmers and have colonized successfully multiple islands environments during the Quaternary of the Mediterranean area (e.g., Van der Geer et al. 2010 ). More remains are therefore needed in order to test and confirm any biogeographic patterns and palaeogeographic reconstructions with certainty, but it is clearly evident that Cessaniti (and the whole Calabria-Sicily palaeobioprovince) represented a unique biome in Central Mediterranean and played an essential role in a so far poorly documented Tortonian dispersal event between southern Europe and northern Africa.
Conclusions
The description of chelonian remains from Cessaniti, Calabria, augments our knowledge of the Italian fossil record of turtles. Despite its incompleteness and fragmentary nature of the specimens, the material clearly demonstrates the presence of trionychines, cheloniids, and geoemydids in the late Miocene (Tortonian) of Cessaniti. The identification of Trionyx pliocenicus among the material expands significantly the geographic and temporal distribution of this taxon. On the basis of its large-sized, terrestrial mammal fauna, the locality of Cessaniti has been suggested to represent a faunal crossroad between Europe and Africa, with co-occurring taxa pertaining to both the Pikermian Biome and Afro-Arabia (Ferretti et al. 2003; Marra et al. 2017; Marra 2018; Pandolfi et al. 2019) . The new turtle remains cannot fully elucidate whether (or not), to what extent, and for how long, was the Sicily-Calabria arch directly united to Africa and/or Europe during the Tortonian, especially when taking into consideration the marine tolerance and dispersal capabilities of certain modern trionychines and geoemydids. Nevertheless, the new Calabrian turtle fossils (particularly T. pliocenicus and Mauremys) further highlight the biogeographic importance of Cessaniti, as they provide substantial information on the potential dispersal route (mainland Europe to Calabria to Africa) and the potential timing of arrival in Africa (Tortonian) of the lineages of T. triunguis and Mauremys.
